A novel actinobacterial strain, B2-12 T , was isolated from soil of a crater lake, Baekrokdam, Hallasan, Jeju, Republic of Korea. Cells of strain B2-12
for which the name Nocardioidesbaekrokdamisolisp. nov. is proposed. The type strain is B2-12 T (=KCTC 39748 T =NRRL B-65313 T =DSM 100725 T ). Prauser (1976) proposed the genus Nocardioides, with a single species, Nocardioides albus. However, at the time of writing, the genus Nocardioides contained 81 species with validly published names (http://www.bacterio.net/Nocardioides.html; Euz eby, 1997) and two species, 'Nocardioides panaciterrulae' (Kim et al., 2013) and 'Nocardioides paucivorans' (Ahn et al., 2014) that have been proposed but not yet validated. Members of the genus Nocardioides are aerobic, Gram-stain-positive and coccoid or short-rod-shaped actinobacteria that have LL-2,6-diaminopimelic acid (LLDpm) as the diamino acid in the peptidoglycan and MK-8 (H 4 ) as the predominant isoprenoid quinone (Prauser, 1976; O'Donnell et al., 1982; Urzì et al., 2000; Zhang et al., 2009) .
Strain B2-12 T was isolated from sediment soil of a crater lake, Baekrokdam, Jeju, Korea. A sediment sample was spread on R2A (BD) agar through the serial dilution technique and incubated at 25 C for 4 weeks. The isolated strain B2-12 T was maintained at À70 C in glycerol/water suspensions (20 %, v/v) . For comparative studies, Nocardioides albus KCTC 9186 T , 'N. paucivorans' KACC 17309 and Nocardioides insulae KCTC 19180 T were used. For most experiments, strain B2-12 T and the reference strains were cultivated on R2A agar at 25 C for 3 days, unless stated otherwise.
DNA extraction, PCR amplification and 16S rRNA gene sequencing were done as described by Lee et al. (2011) (http://eztaxon-e.ezbiocloud.net/) and GenBank/EMBL/DDBJ was performed. Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximumlikelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) algorithms with Jukes-Cantor calculation model (Jukes & Cantor, 1969 ) via the MEGA 6 program (Tamura et al., 2013) . Tree topology was evaluated by bootstrap analysis with 1000 replicates (Felsenstein, 1985) . The DNA G+C content was determined by the method of Tamaoka & Komagata (1984) . DNA-DNA hybridization was performed as described by Ezaki et al. (1989) . The hybridization temperature was 52 C. Reciprocal experiments were performed with five replications per sample.
Cell morphology and motility were examined under a phase-contrast microscope (Eclipse 80i; Nikon) and using a model CM-20 transmission electron microscope (Philips) after staining negatively with 1 % (w/v) uranyl acetate, respectively. Growth at 5, 10, 15, 20, 25, 30, 37, 45 and 50 C, at pH 4.0-10.0 (in increments of 0.5 pH units) and in the presence of 0.5, 1, 2, 3, 4 and 5 % (w/v) NaCl was tested. The following buffers were used to adjust the pH: Na 2 HPO 4 /NaH 2 PO 4 for pH below 9 and Na 2 CO 3 /NaHCO 3 for pH 9-10 (Gomori, 1955) . Gram-staining was done by Hucker's modification (L anyí, 1987) . API 20NE, API ZYM and API 50CH (with CHB/E medium) galleries (bio-M erieux) were used to test for physiological and biochemical characteristics. Catalase and oxidase activities were Nocardioides montaniterrae SR-1 T (KF955611)
Nocardioides tritolerans MSL-14 T (EF466107)
Nocardioides daecheongensis KIS2-16 T (KJ135310)
Nocardioides panacisoli Gsoil 346 T (FJ666101)
Nocardioides insulae DS-51 T (00786794)
Nocardioides terrae VA15 T (F J423762)

Nocardioides albus KCTC 9186 T (AF004988)
Nocardioides marinus CL-DD14 T (DQ401093)
'Nocardioides paucivorans' KIS31-44 (KJ135311)
'Nocardioides panaciterrulae' Gsoil 958 (G0339903)
Nocardioides terrigena DS-17 T (EF363712)
Nocardioides furvisabuli SBS-26 T (00411542)
Nocardioides oleivorans DSM 16090 T (AJ698724)
Nocardioides pyridinolyticus OS4 T (U61298)
Nocardioides soli mbc-2 T (JF937914)
Nocardioides endophyticus MWE 3-5 T (KC878444)
Nocardioides dilutus MSL-11 T (EF466121)
Nocardioides alkalitolerans DSM 16699 T (AUFN01000005)
Nocardioides dubius KSL-104 T (AY928902)
Nocardioides solisilvae Ka25 T (LN555580)
Nocardioides fonticola NAA-13 T (EF626689)
Nocardioides ginsengagri BX5-10 T (G0339904)
Nocardioides lianchengensis D94-1 T (HQ657322)
Nocardioides marinisabuli 
Nocardioides aquaticus EL-17K T (X94145)
Nocardioides islandensis MSL-26 T (EF466123)
Micromonospora wenchangensis 2602GPT1-05 T (JQ768361)
Nocardloldes baekrokdamisoli B2-12 T (LC127008) Fig. 1 . Phylogenetic tree based on 16S rRNA gene sequences, reconstructed with the neighbour-joining method, showing the position of strain B2-12 T among related taxa within the genus Nocardioides. Numbers at nodes are levels of bootstrap support (>50 %) based on 1000 resamplings. Filled circles indicate nodes that were also found with the maximum-likelihood and maximum-parsimony algorithms. Open circles indicate nodes that were also found with the maximum-likelihood algorithm. Micromonospora wenchangensis 2602GPT1-05
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studied by production of bubbles in 3 % H 2 O 2 and by the oxidase reagent (bioM erieux), respectively.
Analysis of fatty acid profiles was done as described by Sasser (1990) using MIDI with the TSBA database version 6.1 with cells of strain B2-12 T and the reference strains grown on R2A agar at 25 C for 3 days. Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v), purified by using TLC on Kieselgel 60 F254 plates with petroleum ether/diethyl ether (9 : 1, v/v) as the solvent and identified using reversed-phase HPLC analysis as described by Komagata & Suzuki (1987) . The diagnostic amino acids of whole-cell hydrolysates were determined by using cellulose TLC plates as described by Schleifer & Kandler (1972) . Polar lipids were analysed according to Minnikin et al. (1977) , and the polar lipid spots were identified by iodine vapour and spraying with 10 % phosphomolybdic acid in ethanol (Sigma P4869), ninhydrin and a-naphthol.
The almost-complete 16S rRNA gene sequence (1437 nt) of strain B2-12
T was determined and compared with the sequences of the reference strains of the genus Nocardioides. 'N. paucivorans' KIS31-44 (98.4 %) was the closest phylogenetic neighbour of strain B2-12 T based on 16S rRNA gene sequence similarity. Other representative members of the genus Nocardioides shared less than 95.3 % sequence similarity. In the phylogenetic tree reconstructed using three tree-making algorithms (neighbour-joining, maximumparsimony and maximum-likelihood), strain B2-12 T formed a robust cluster with members of the genus Nocardioides at a bootstrap support value of 100 % (Fig. 1) . The DNA G+C content of B2-12 T was 67.0 mol%. The DNA- *Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system: summed feature 9 comprises iso-C 17 : 1 !9c and/or C 16 : 0 10-methyl.
DNA relatedness value between strain B2-12 T and its closest related species, 'N. paucivorans' KIS31-44, was 35±5 % (Table S1 , available in the online Supplementary Material).
Strain B2-12
T formed colonies that were creamy white, circular to slightly irregular with entire margin, flat and smooth on R2A agar after 3 days at 25 C. Cells were Gramstain-positive, aerobic, non-motile, non-spore-forming, oxidase-and catalase-negative and coccoid to short-rodshaped (Fig. S1) . Strain B2-12 T grew at temperatures ranging from 15 to 30 C (optimum 25 C), at pH 6.0-8.0 (optimum pH 7.0) and with up to 1 % (w/v) NaCl (optimum 0 %). Detailed physiological and biochemical characteristics of strain B2-12 T are summarized in the species description and Table 1 .
The major cellular fatty acids (>7 %) of strain B2-12 T and the reference strains were C 16 : 1 (!7c and/or !6c), C 17 : 0 10-methyl, iso-C 16 : 0 , summed feature 9 (iso-C 17 : 1 !9c and/or C 16 : 0 10-methyl), C 16 : 0 and C 17 : 1 !6c. In comparison with 'N. paucivorans ' KACC 17309, strain B2-12 T had a relatively lower amount of C 18 : 0 10-methyl. The cellular fatty acid profiles of strain B2-12 T and the reference strains are given in Table 2 . The polar lipids of strain B2-12
T were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and three unidentified phospholipids (Fig. S2) . Strain B2-12
T contained MK-8(H 4 ) as the major menaquinone and LL-Dpm and glycine as the diagnostic amino acids in the cell-wall peptidoglycan (Fig. S3 ).
On the basis of the phylogenetic, physiological, biochemical and chemotaxonomic characteristics and DNA-DNA hybridization data, strain B2-12 T is considered to represent a novel species within the genus Nocardioides, for which the name Nocardioides baekrokdamisoli sp. nov. is proposed.
Description of Nocardioides baekrokdamisoli sp. nov.
Nocardioides baekrokdamisoli (baek.rok.da.mi.so¢li. Kor. n. Baekrokdam a crater lake in Korea, L. n. solum soil; N.L. gen. n. baekrokdamisoli from soil taken at Baekrokdam lake).
Cells are strictly aerobic, Gram-stain-positive, non-motile, non-spore-forming and coccoid to short-rod-shaped (0.4-0.5Â0.5-0.6 µm). Forms creamy white colonies that are circular to slightly irregular with entire margin, flat and smooth on R2A agar. Oxidase-and catalase-negative. Growth occurs at 15-30 C (optimum 25 C), at pH 6.0-8.0 (optimum pH 7.0) and in the presence of up to 1 % (w/v) NaCl (optimum 0 %). In API 20NE tests, weakly positive for aesculin hydrolysis, but negative for nitrate reduction, indole production, glucose fermentation, arginine dehydrolase, urease, gelatine hydrolysis, b-galactosidase and assimilation of glucose, arabinose, mannose, mannitol, Nacetyl-glucosamine, maltose, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. In API ZYM tests, esterase (C4), esterase lipase 
